The purpose of this systematic review was to examine the effectiveness of cognitive behavior therapy (CBT) in minimizing the depressive symptoms and improving quality of life in heart failure (HF) patients with depression. This systematic review was conducted in accordance with the Joanna Briggs Institute methodology for systematic reviews of effectiveness evidence. This review only considered randomized controlled trial, assessing the effectiveness of CBT as a treatment for depression in adults (aged above 18) with HF, compared with usual care, which may include medications. This systematic review includes five RCTs involving 379 HF patients with depression (CBT = 192; Control = 187). Two RCTs compared CBT versus usual care using BDI, and no statistically significant differences were observed in reduction of depression after three months of the intervention (MD −0.92, 95% CI −1.89 to −0.05) (p = 0.06). However, a significant difference of depression level was identified between CBT and control groups in a meta-analysis of two RCTs after 6-months of intervention measured by Hamilton Depression Scale (HAM-D) (MD −3.34, 95% CI −5.00 to −1.68) (p = 0.0001) with moderate heterogeneity (I2 = 43%). Quality of life was assessed at three months between intervening groups undergoing CBT and the control group with usual care in two RCTs. A statistically significant improvement was observed in the Minnesota Living with Heart Failure Questionnaire (MLHFQ) in the CBT group compared with usual care (MD −9.44, 95% CI −13.02 to −5.87) (p < 0.0001). The key finding of this review is that CBT is likely to be helpful in improving the depressive symptoms and quality of life in HF patients with depression. Moreover, long-term continued CBT sessions may help in minimizing the depression level and improving the QoL.
Introduction
Heart Failure (HF) is a complex clinical syndrome that results from a structural/functional impairment of one or both ventricles, resulting in the reduced ventricular ejection of blood from the ventricle in systole HF [1] . Current estimates suggest that approximately 26 million people worldwide live with chronic HF [1] . In Australia, it is estimated that 30,000 people receive a diagnosis of chronic HF each year [2] and prevalence of HF in Australia is similar to that of other industrialized countries, ranging between 1% -2% [3] [4] . A concerning trend that has been recently noted is that HF is starting to affect people at a younger age, with incident HF under 51 years of age doubling from three to 6% between years 2008-2012 [5] . HF comes with multiple burdens to the individual, health sectors and the economy. One of the burdens that emerge is the high cases of hospital admissions [6] . As a primary diagnosis, HF accounts for about 1% -4% of all hospital admissions in economically developed countries [4] , and the economic cost of HF in Australia is estimated to be more than $1 billion per annum [2] . HF also takes an immense personal toll on individuals. Chronic HF markedly affects patients' quality of life. Fear, anxiety, and depression are common, and work, travel and day-to-day social and leisure activities are difficult for those with breathlessness and extreme fatigue [2] .
It has been argued that hospitalization for HF patients is more frequently due to comorbidities than HF-specific admissions [7] . There is a great deal of evidence to show that depression is prevalent comorbidity in patients with HF [8] [9] [10] [11] . Depression is a common comorbidity in HF, and approximately 48% of patients with HF have substantial depression [12] . Depression leads to an increase in the number of hospital admissions, diminishes the self-care abilities and worsens the quality of life of HF patients and increases the mortality [11] .
The additional effect of depression on mortality in HF has been demonstrated in many studies over periods from three months to three years (short-term effect); however, the long-term impact of depression on clinical outcomes is not well known due to the early high mortality rate associated with HF [13] [14] [15] .
The major psychological factor connected with HF progression is a depression [16] . Frequent hospitalizations, fluid restrictions, long-term use of medications and the number of health visits required can negatively impact on QoL, relationships, and ability to function in normal life activities and work capacity, leading to depression [17] . Depression may also lead to poor self-care maintenance and non-compliance with prescribed pharmacological and non-pharmacological therapies including medications and fluid restrictions [18] [19] [20] .
Depression poses a dangerous impact on HF patients and is a major cause of suicide [19] . In some cases, depression in HF patients may be preventable and treating depression may help reduce the mortality rate [20] . Approaches that have been recommended for managing depression include practising relaxation, avoiding alcohol and drugs, staying active, connecting with others, psychotherapy and CBT [14] . There is also a range of antidepressant medications that are used to treat depression. However, antidepressants are not considered entirely safe for patients with HF [21] [22] , and some evidence indicates worsening of the patients' prognosis [22] [23] .
Cognitive behavior therapy (CBT) works on the assumption that individuals can positively influence their symptoms by changing their behavior and thought processes [24] . It also refers to the class of interventions sharing a common premise that both mental and psychological disorders are maintained by the presence of cognitive factors [14] . CBT may be advantageous in the treatment of depression and managing depressive symptoms among patients with HF [18] . It is evident that the cognitive therapy approach is effective in reducing symptoms of depression and, also in reducing hospital readmission rate and improving the Quality of life (QoL) of patients with HF [18] . CBT is a well-established intervention for depression and is currently recommended in clinical practice guidelines [25] [26] , its effectiveness for depression in HF patients remains uncertain [20] [27] . CBT provides strong support for adult patients with depression [28] and older adults; [24] however, the effects of CBT in HF patients with depression should be further explored. Graven [14] suggested that further research is required to find the effect of CBT on HF patients with depression.
A preliminary database search (Cochrane Library, JBI Database of Systematic Reviews and MEDLINE and PROSPERO) was undertaken to identify any existing systematic reviews on this topic. Two systematic reviews related to this topic were identified; however, one systematic review includes a variety of study designs, including non-randomised studies and a poorly defined intervention and targeted population [29] , and the other includes broadly defined interventions (e.g. psychological interventions) rather than being explicitly confined to CBT [30] . Given the prevailing uncertainty over the effectiveness of CBT as a treatment strategy for HF patients with depression, a comprehensive review of the efficacy and acceptability of CBT is required to inform and update clinical practice and future clinical guideline development.
Method

Review Method
The aim of this systematic review was to examine the effectiveness of CBT for heart failure patients with depression in healthcare settings. This systematic review was conducted in accordance with the Joanna Briggs Institute methodology for systematic reviews of effectiveness evidence [31] . The review title has been registered with the Joanna Briggs Institute. This systematic review protocol has been submitted for the publication on Nursing and Health Science (Manuscript ID is NHS-0379-2018).
Inclusion and Exclusion Criteria
This review only considered RCT's, assessing the effectiveness of CBT as a treatment for depression in adults (aged above 18) with HF, compared with usual care, which may include medications. HF was diagnosed using the New York Heart Association (NYHA) Functional Classification class two (mild), three (moderate), and four (severe), and depression was diagnosed according to the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) and the World Health Organization's International Statistical Classification of Diseases and Related Health Problems (ICD-10) criteria. This review considered primary outcomes as the level of depression measured using validated depression scales/tools such as the Beck Depression Inventory (BDI), Hamilton Depression Scale (HAM-D), Montgomery or Asberg Rating Scale. The secondary outcomes of interest were the psychological well-being of HF patients. In addition, studies that include the following secondary outcome measures were considered: HF patient's level of self-care maintenance, quality of life and hospital admission rate. For the purpose of this review CBT will be considered to be an intervention that includes 1) the recipient establishing links between their thoughts, feelings and actions with respect to the target symptom; 2) the correction of the person's misperceptions, irrational beliefs and reasoning biases related to the target symptom; 3) and either or both of the following: a) the recipient monitoring his or her own thoughts, feelings and behaviors with respect to the target symptom; and b) the promotion of alternative ways of coping with the target symptom [32] . In addition, if the intervention did not provide sufficient information, was considered 'less well defined' CBT. Studies were excluded if the study used overlapping populations with other disease processes (e.g. asthma, diabetes, hypertension) or cardiac interventions (e.g. heart transplant, cardiac stent). 
Search Strategy
Data Extraction
The papers retrieved from electronic databases were managed by EndNote Soft-S. Shabu, R. Jayasekara Journal of Biosciences and Medicines ware (X8). After removing the duplicates, titles and abstracts were screened by two independent reviewers for assessment against the inclusion criteria for the review. Studies that met the inclusion criteria were retrieved in full and their details imported into the Joanna Briggs Institute System for the Unified Management, Assessment and Review of Information (JBI SUMARI) [31] . The full text of selected studies was retrieved and assessed in detail against the inclusion criteria by two independent reviewers. Quantitative data were extracted from RCTs using the standardized data extraction tool from JBI-MAStARI [31] . Authors of papers were contacted to request missing or additional data, where required.
Authors of two unpublished studies were contacted to receive the study results; however, authors were unable to provide the requested data. Further discussions or third reviewer was used for disagreements arise from in between the reviewers.
Data Synthesis
Two independent reviewers critically appraised eligible studies for methodological validity before inclusion in the review using the Cochrane Collaboration tool described in the Cochrane Handbook for Systematic Reviews of Interventions [33] . Meta-analyses were performed using Review Manager 5 software [34] . For continuous outcomes, mean differences (MD) between the post-intervention values of the intervention and control groups were used to analyze the size of the effects of the interventions. Heterogeneity was assessed through examination of the forest plots and quantified using the I2 statistic. There was no evidence of statistical heterogeneity; a fixed effect model was used in the first instance to combine data. In addition, a descriptive narrative of included studies was provided to make a meaningful discussion.
Findings
Study Selection
A total of 869 papers were identified as potentially relevant to the review question in the first and second steps of the literature search. One additional article was identified from other resources. After removing duplicates, 689 papers were excluded based on the title and abstract of the papers. Twenty-five, papers that appeared relevant to the review topic were retrieved full-text papers for critical appraisal. Finally, five RCTs reported met the inclusion criteria were included in this review. A PRISMA flowchart presenting the study retrieval and selection process is shown in Figure 1. 
Description of Included Studies
This systematic review includes five RCTs [10] [35] [36] [37] [38] . In all trials, participants were randomised to therapeutic (CBT) or control conditions. In- and other RCT used a web-based discussion forum as the comparator [10] . Included five RCTs involved a total of 379 participants (CBT = 192; Control = 187) and all participants were HF patients with depression diagnosed by NYHA and depression diagnostic criteria. Four RCTs were conducted in community settings [10] [36] were implemented in the hospital setting, however the follow-up was done in the community setting.
Included all RCTs were considered the low risk of selection bias as studies clearly reported a satisfactory randomization procedure [10] [37] . Blinding of participants and clinicians was not possible due to the nature of CBT intervention; therefore, all include RCTs at high risk of performance bias. All studies were free from detection bias as the interventionist and outcome assessors were different and the details are provided in the method section. It can be judged at low risk of attrition bias in four studies that either conducted an intention to treat analysis or reported missing data balanced across groups and mostly reasons similar [10] [36] [37] [38] . All RCTs employed a CBT in addition to standard care. In four RCTs, Nurse-Led CBT [35] ; Brief cognitive therapy [36] , and CBTs [37] [38] compared with usual care or standard care. In one RCT, Internet-based CBT [10] compared with a discussion forum. 
Primary Outcome: Level of Depression
Secondary Outcomes: Quality of Life
Quality of life was also assessed in the meta-analysis. Results of two RCTs were combined as both studies used the Minnesota Living with Heart Failure Questionnaire (MLHFQ) to measure the quality of life [36] [38]. Quality of life was assessed at three months between intervening groups undergoing CBT and the control group with usual care. A statistically significant improvement was observed in the HRQOL in the CBT groups (MD −9.44, 95% CI −13.02 to −5.87) (p < 0.0001) and a moderate heterogeneity was reported (I2 = 39%) as depicted in Figure 4 . [35] showed significant improvement in QoL (p < 0.01) however, this RCT could not be used for the meta-analysis due to limited data. Dekker [36] conducted a study in 41 (Brief CT-20 and UC-21) adult HF patients (age 66 ± 11) at Kentucky, Results at 9 weeks of CBT intervention, no significant improvement shown in primary ANCOVA analysis (p = 0.21). In group analysis, there was an improvement in depression measured by PHQ-9 (p = 0.02).
USA revealed that brief CT made a significant improvement on QOL measured with MLHFQ at the first week of intervention (p < 0.001) and no significant improvement showed at three months' time. The study conducted by Freeland [37] in Washington on 158 adult HF patients (age: 55.8 ± 11.2) revealed that CBT didn't help to improve QoL at the initial three months' time of CBT, however, there was a significant improvement in QoL measured by KCCQ at six months S. Shabu, R. Jayasekara DOI: 10.4236/jbm.2019.75012
and 12 months' time (p = 0.02; p = 0.03 respectively). RCT done by Gary [38] at Georgia in USA, among 30 adult (65.8 ± 13) HF patients with intervention of CBT, and Lundergren [10] at Sweden on 50 adult (62.9 ± 12.8) HF patients with ICBT, showed no statistically significant improvement on QOL measured by MLHFQ at 12 weeks and six months [38] , and nine weeks [10] time period of intervention.
Other Outcomes
Hospital admission rate was measured as an outcome in two RCT's [36] [37].
Dekker [36] conducted an RCT in 41 (Brief CT-20 and UC-21) adult HF patients (age 66 ± 11) at Kentucky; USA revealed that hospital admission rate was less in brief CT group compared to usual care at three months. However, there was no significant difference in Brief CT group compared to usual care (p = 0.1). The study conducted by Freeland [37] in Washington on 158 adult HF (age: 55.8 ± 11.2) found no statistically significant difference in hospital admission rate of CBT group compared to usual care (p = 0.63) in one-year duration of intervention, and there is no separate data available for three months and six months.
Only one RCT evaluated self-care as an outcome. Freedland [37] measured self-care by HF index on self-care maintenance, and confidence among 158 adult HF patients (age: 55.8 ± 11.2) in Washington showed no significant improvement at three months, six months and one year.
Discussion
This systematic review focused on the improvement of depression and QoL in HF patients using CBT intervention than usual care. Five RCTs were included in this review [10] [35] [36] [37] [38] . Only three studies were able to include in meta-analysis due to variation in measuring scales and insufficient statistical data [36] [37] [38] . The result of the meta-analysis revealed that CBT has no significant effect on depression at three months. However, there is a substantial improvement at six months of CBT in HF patients' depressive symptoms compared to usual care. Whereas, the meta-analysis of QoL in HF patients showed significant improvement at three months of CBT intervention on QoL compared to usual care. The result of this systematic review and meta-analysis provide limited evidence that CBT is likely to be helpful in improving the depressive symptoms and quality of life in HF patients with depression. Findings from this review are consistent with other reviews on CBT. A review conducted by Jeyanantham and his colleagues also showed that CBT improves the depression signs and quality of life in HF patients [29] . Nekouei and his colleagues found that CBT intervention is an effective method for improving QoL in HF patients [39] .
However, the small size of included trials, and the heterogeneity of the interventions has a considerable impact on generalizing these findings to HF patients with depression.
The duration of the CBT and different data collection methods used in the Journal of Biosciences and Medicines studies might have influenced the result of the review. A significant improvement was found in both depressive symptoms and QoL in the CBT group which used CBT sessions more than one hour per week [35] . The CBT sessions, one hour or less did not show significant improvement during the first three months [36] [37] [38] . However, a regular CBT with more than three months has shown a significant improvement in depression and QoL in HF patients with depression [37] . Gary [38] reported that the process of data collection in itself might have influenced the measuring depressive symptoms. The different measurement tools such as BDI, HAM-D, PHQ-9, and CDS were used to measure the depression level and have shown varying results. The RCT's mainly used self-rating depression scales (BDI, PHQ-9, and CDS) to collect baseline and follow up data [10] [35] [36] except the studies which used HAM-D [36] [37] to measure depression by a clinician. The reliability of self-reported depression rating scales may be limited due to both internal and external factors [40] . BDI was used in two different studies shown the same result at the same time duration [36] [37] . At the same time, same tools (HAM-D) used in two other studies shown different results at the same time of duration [37] [38] . Except for Cajanding [35] study which used CDS, all the other tools showed no significant improvement in depressive symptoms in CBT group compared to control group during the first three months [10] [36] [37] [38] . The QoL measured in different tools like MLHFQ and KCCQ also shown variation in all RCT results. Except for Cajanding [35] , studies which used the same MLHFQ tool did not identify a significant improvement in QoL [37] [38] . The study which used KCCQ also did not find a significant improvement in QoL during three months' time interval [37] . However, these two tools used in the two different studies shown different result at six months' time duration [37] [38] . These findings are consistent with previous studies findings that commonly used depression measuring scales appeared to differ in their diagnoses for depression severity [41] [42] . Despite well-validated and standardized depressing measuring tools, the treatment planning solely based on data collected from a single self-report scale may be over-inclusive [41] .
Included RCTs mainly utilized trained nurses as the interventionist to implement the CBT [10] [35] [36] [38] . It is evident that the selection of interventionist did not correlate with the results. Thereby, the implementation of CBT by trained nurses may be a viable option for treating HF in patients with depression. It would be economical and less time consuming to provide CBT during hospitalization of HF patients followed by CBT in the community by HF nurses. In future, it is recommended that all clinical nurses working in cardiac setting can be trained about the implementation of CBT to make it more practical and convenient for both the patients and clinicians.
Overall, it is difficult to make a reliable conclusion regarding which is the most effective form of CBT delivery methods because of a wide variety of CBT delivery methods, duration and number of sessions of included studies. Apart from the findings of this review, there are certain limitations that need to be S. Shabu, R. Jayasekara Journal of Biosciences and Medicines recognized. This systematic review found only five RCTs assessing the effectiveness of CBT in HF patients with depression. The major drawback was the small sample size of some included RCTs that have prevented the detection of a statistically significant difference between the intervention and control group. Insufficiency of the long-term sustainability of CBT on patients is problematic as only one RCT shows follow up of more than 6 months' time. More vigorous RCTs are needed to establish the benefits of CBT in long-term. Moreover, cost efficacy of therapy is also needed to be ascertained.
Conclusion
The key finding of this review is that CBT is likely to be helpful in improving the depressive symptoms and quality of life in HF patients with depression. This review suggests that CBT plays a central role in improving the depressive symptoms and QoL in patients with HF. Moreover, long-term continued CBT sessions may help in minimizing the depression level and improving the QoL.
However, the small size of included RCTs and the heterogeneity of the interventions has a considerable impact regarding generalizing these findings to broader clinical populations of HF patients with depression. From a clinical perspective, it can be suggested that psychological treatments derive from CBT can be used as a treatment strategy for depression in HF patients. Finally, the treatment choice for HF patients with depression should be based on the severity of HF and depression, CBT availability, the cost associated with CBT and patient preferences.
